Change Estimates

This document provides data users with a basic understanding of the estimation methodology and the
accuracy of the data for differences (changes) across years. It isaso meant to give the user an
understanding of how the estimates of difference were cdculated. For more information on the
sampling, estimation, variance estimation, and confidentidity of the single year esimates, please see the
appropriate “ Accuracy of the Data” document.

Differences of Estimates Between Two Years

We used two methodologies to compute the difference between two years, based on the type
of estimate we are comparing. For most counts, such as of persons, housing units, and
households, we identified the “universe’ that the estimate belongsto. For example, the number
of personswho are Asian alone was considered to be a subset of the total population. We
computed the percentage of the universe that the group “Asian alone’ represents for each year,
caculated the percentage difference between the two years, and computed the margin of error
of that difference.

For many of universelines, aswell asfor estimates which are not counts (such as medians,
aggregates, ratios, and estimates that were dready percentages), the difference between the

two estimates and the margin of error of the difference were computed.

For this documentation, initia year refersto the first year and find year refersto the last year
(or current year).

Differencein Percent Distributions

Let )2 be the etimate of interest, and YA be the estimate of the Sze of the universe. Then,
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Thereis a chance that the value under the square root sign in the formula above could be
negative. If so, then we set the standard error of the proportion to 0.001.

We compute the proportion and its stlandard error for both theinitia and fina years. The
difference and its standard error are:



A
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Findly, we caculate the 90 percent margin of error of the difference (ME(DIFF)), and round it
to the nearest 0.1%.

ME(DIFF) = 165" SE(DIFF)

Specid Cases.

* If the DIFF or the SE(DIFF) is not zero but is smal enough that it would round to zero,
we et it to 0.1%.

«  If the universe estimate, Y , is zero for either theinitia or final year, then we set DIFF =
‘- and ME(DIFF) = “**’,

* If both estimates and both their universes are controlled, then we compute DIFF as
above, but we set ME(DIFF) = “*****"

Differencefor Other Estimates

For dl other estimates - these can be identified by a*“100%"” or an “(N/A)” in the percent
digtribution columns of the data product - the computation is smilar to the procedure above:

DIFF = Xfind year Xinitial year

SE(DIFF) = \[1SE(Xjiat yea)I” * [SE(Xiniayear )1’
ME(DIFF) = 165" SE(DIFF)

Specia Cases.

* |f the DIFF or the SE(DIFF) is not zero but is smdl enough that it would round to zero,
we s it to the smalest dlowable vaue gregter than zero.



» |If the gandard error for ether the initid year or find year isequd to **’ then we st
ME(DIFF) =‘*’,

* If thestandard error for ether theinitid year or find year isequd to ‘**’ then we set
DIFF =‘-" and ME(DIFF) = ***’,

o If the dandard error for either theinitid year or find year isequd to “***’ then we st
DIFF="---" and ME(DIFF) = ‘***’,

» |f the standard error for both the initid year or find year isequa to ******’ then we st
ME(DIFF) = **x***>
Statistical Significance

Thefind column in the data product sates whether the difference is atidticdly sgnificant e the
90% confidence level. To determine this, we let

lower bound = DIFF - ME(DIFF)
upper bound = DIFF + ME(DIFF)
Now:

» If ether the lower bound or upper bound is equd to zero, then the difference is not
datidicdly sgnificant.

» If thelower bound is negative and the upper bound is positive, then the difference is not
datigicdly sgnificant.

» If both the lower and upper bounds have the same sign (that is both are postive or both
are negative), then the difference is daidicaly sgnificant.

o |f ME(DIFF) hasbeensetto ‘*’, ***’ ‘***’ o “*****’ then the Sgnificance cannot
be computed, and the significance test result isset to *- -.



Examples - Calculating Differencesand Standard Errors of the Difference

We will present some examples based on the redl data from 2001 and 2002 to demonstrate the
use of the formulas.

Example 1. Difference in Percent Digtributions
Let’s consder the estimated number of females, 15 years and over, never married in Bronx
County, New Y ork, which isin the second table of the profiles. Itsuniverseisthe
estimated number of females, 15 years and over.
For theinitid year, 2001, the estimated number of femaes, 15 years and over, never
married in Bronx County, New Y ork is 213,545, with alower bound of 208,349 and an

upper bound of 218,741. The corresponding estimate of the universe is 533,280, with a
lower bound of 533,062 and an upper bound of 533,498.

X =213545 Y=533280 P s yer = 0.400
Standard Error = (upper bound - estimate ) / 1.65
Cdculating the standard errors using the upper bounds we have:
SE(213,545) = (218,741 - 213,545) / 1.65 = 3,149
SE(533,280) = (533,498 - 533,280) / 1.65 = 132
Using the formula above for the standard error of the proportion,

1
533,280

\/3149 - 0400° " 132°> =0.006

SE(0.400) =

Using the same methods with the find year, 2002, etimates, we obtain

P e ver = 0410 and  SE(0.410) = 0.007
Now we have the information to caculate the difference and its ssandard error.

DIFF = 100% x (0.410 - 0.400) = 1.0%

SE(DIFF) = 100% x +/0.0062 + 00072 = 0.9%
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The margin of error and the lower and upper confidence bounds are

ME(DIFF) = 1.65 x 0.9% = 1.5%

lower bound = 1.0% - 1.5% = -0.5%

upper bound = 1.0% + 1.5% = 2.5%
Since the lower bound and upper bound have different Sgns, the difference is not
gginificant at the 90 percent confidence leve.

Example 2: Difference for Other Estimates

Let's consder the estimate of the mean travel time to work in Bronx County, New Y ork,
which isin the third table of the profiles. The estimate for the initid year is41.0, with an
upper bound of 41.7.

Standard Error = (upper bound - estimate ) / 1.65

SE(41.0) = (41.7 - 41.0) / 1.65 = 0.4

Thefina year estimate is 41.8 with an upper bound of 42.8, and we can smilarly deriveits
standard error to be 0.6.

The difference and its standard error are:
DIFF=41.8-41.0=0.8
SE(DIFF) = 4042 + 062 =07
The margin of error and the lower and upper confidence bounds are
ME(DIFF) = 1.65 x 0.7 = 1.2
lower bound =0.8-1.2=-04
upper bound=0.8+1.2=20

Since the lower bound and upper bound have different sgns, the difference is not
sginificant at the 90 percent confidence leve.
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